"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0 


SOV /137-58-11-23400 


On the Effect of Heating and Cooling Rates (cont.) 


heating ( ~50°C/hr) to a temperature of 1000- 1200°C, the intensity of the TR and 
the magnetic characteristics of the steel were quite high; similar TR and properties 
were obtained at greater rates of heating only within certain narrow temperature in- 
tervals which varied for different smeltings. It is noted that the rate of cooling has 
little effect upon the properties of a steel; however, rapid cooling of specimens 
results in considerable specific losses during subsequent aging of steel at a tempera- 
ture of 100°. Optimal soaking time or the optimal rate of drawing was established 
for the maximum annealing temperature in continuous and intermittent furnaces. The 
mechanism of the formation of the TR is also discussed. 
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AUTHORS: Druzhinin, V.V., Kudryavtsev, I.P. 
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TITLE: On the Dispersion of the Recrystallization Texture in Cold- rolled 
Electrical Steel (O rasseyanii tekstury rekristallizatsii v kholodnoka- 
tanoy elektrotekhnicheskoy stali) : 


PERIODICAL: Metallovedeniye i termoobrabotka. Moscow, Metallurgizdat, 1958, 
pp 88-94 


ABSTRACT: Optical methods were employed in studying the degree of com- 
pleteness of recrystallization texture (DPRT) in production batches 
of steels E310 and E330. It was established that the DPRT affects 
the magnetic properties of steel. Specimens possessing high magnetic- 
induction characteristics exhibited a high DPRT in the planes (110) 
[100]. the [100] plane in the plane of rolling deviating from the 
direction of rolling by + 5°; specimens with poor magnetic properties 
exhibited a (100) [100] texture rotated by + 10-15° within the plane of 
rolling. 
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AUTHORS: | Druzhinin, V. V. and Kurennykh, L, K. SOV/126-6-1-4/33 
ee 


TITLE : On the Influence of Scale on the Magnetic Properties 
of Hot Rolled Electrical. Steel (K voprosu o vliyanii 
okaliny na magnitnyye svoystva goryachekatanoy 
elektrotekhnicheskoy stali) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958 Vol,6. No,1. 
pp 40-45 (USSR) 


ABSTRACT: The increase of the specific loss for an induction of 
10 000 Gauss is insignificant (a few percent), whilst 
at 15 000 Gauss it is appreciable (over 5 to 0%) and 
this phenomenon is explained by Spuner, 7. (Ref.2) by 
the differing permeability of the scale in medium and 
strong nagnetic fields, However, direct investigations 
of the magnetic properties in such steel have not been 
carried out and, therefore, this was done by the author: 
of this paper. The authors have chosen sheets of 
unpickled dynamo and transforner steel after the norzal 
process of rolling and annealing at 850°C; from each 
sheet strips of 250 x30 mm weighing about 1 kg were cut. 
After testing the mechanical properties, the scale wes 

Card 1/4 removed by pickling in a 20% sulphuric acid solution to 
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which common salt was added which stopped almost entirely 

the dissolution of the metal itself (less than 2 grams). 

The specific gravity of the pickled and the unpickled 

steel as well as of the scale and also the Si contents 

of the respective steels are entered in Table 1. The 

negnetisation curves without scale, with scale and of 

the scale itself are graphed in Fig.l for dynamo steel 

and in Fig,2 for transformer steel, Fig.3 gives the 

hysteresis loop for dynamo geteel without and with scale; 
the change of the total specific losses and the 

hysteresis losses during pickling of electrical steel 

are entered for four specimens (Si contents 1 to "%) 

for 10 000 and 15 000 Gauss in Table 2, Table 3 

contains data on the thickness and the specific electric 

resistance of the scale of electrical steel (1 and 4% Si). 

The obtained results lead to the following conclusions: 

1) In the investigated sheets of hot rolled dynamo and 

transformer steel the decrease in the Spegitse weight 

due to the presence of scale is 0.06 g/cm’, the specific 


Card 2/4 weight of the scale itself is 7.0 g/em? for dynamo stecl 
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and 6,0 g/om? for transformer steel. 

2) The permeability of the scale in weak magnetic fields 

(up to 0,2-0.% AT/cm) approaches that of steel, whilst 

in medium and stron; fields the permeability of the scale 

is considerably lower than that of stecl, The B90 Of 

scale amounts to 14 000 Gauss for dynamo steel 

and 9 000 Gauss for transformer steel, 

%) Reduction of the full specific losses due to picklin, 

is insignificant at 10 000 Gauss (0.10 W/kg for dynamo 

steel and 0.05 W/kg for transformer steel) and is due 

predominantly to a reduction in the eddy current losses.. 

Phe reduction of the full specific losses at 15 000 Gawis 

is greater, 0.5 to 0.8 W/kg for dynamo steel and 

6.2 to 0.4 W/kg for transformer steel and is dus to a 

reduction in the hysteresis losses as sell ss to a 

reduction of the eddy current losses, The reductior in 
Card 3/4 the hysteresis losses as a result of pickling is caused 
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by the reduction of the maximum magnetising field and 
not by reduction in the coercive force. 

There are 3 figures, 3 tables and 6 references, 5 of 
which are Soviet, 1 English. 


ASSOCIATION: Verkh-Isetskiy metallurgicheskiy zavod 
(Verkh-Isetakly Metallurgical Works) 
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AUTHOR: Cand. of Phys.Math.Sci., Zubov, Yu.Ye., 
Engineer, Kozhurov, A.A., Engineer and brofessor Yanus, 
Ral. 


TITLE: An apparatus for measuring the specific losses and 
magnetic induction of whole sheets of electrical steel 
(Apparat dlya izmereniya udel'nykh poter! i magnitnoy 
induktsii elektrotekhnicheskoy stali na tselykh listalch) 


PENLODICAL: Vostnik Eloktropromyshlennosti, 1958, Nr 7, pp 24-28 
(USSR) 


ABOTHACTs At present the principal method of determining specific 
losses and itugnatic induction in electrical sheet steel 
is by the Epstein apparatus, which suffers from a number 
of disadvantages. The losses of the steel may be 
increased by work-hardening when the strips are cut or 
reduced by stress relief. The method is rather unreal 
because the strips are much narrower than those used in 
practice and finally the tests waste a good deal of 
material. Therefore, in recent years attexpts have been 

; ile in the USSR and s:broid to develop accurate and quick 

Card 1/5 nethods of testing whole sheets of steel. It is a 
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revulrenent of standard GOST-862-54% that one sheet shali 
be token from each ton of steel but not less than & sheets 
per batch. It is, therefore, more convenient to test 
sheets four at a time rather than singly, and equipment 
nas been designed accordingly. If there are more than 
four sheets to be tested the cuality of the steel is 
evaluated with a coercivity meter. The coercive force 
is determined on all the test sheets since it is 
troportional to the hysterasis loss. For final 
evaluation of the quility of the steel, four sheets are 
taken, two of whieh have the minimum and two the maximum 
coercive force as specified in standard GOST-802-54 for 
the Epstein apparatus. The construction of the apparatus 
is thon described. It is intended for sheets of 1200 x 
Sard 2/5 750 ma, The length of 1200 is what remains from the 
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standard sheet after two pieces have becu cut off for the 
standard mechanical tests. The sheuvs are mounted in two 
solenoids, arranged ona above the other as shown in Fig l. 
Tho solenoids are 40 ma shorter than the sheets. At the 
ends of tne solenoids there are armatures which form a 
closed magnetic circuit with the sheets. To ensure good 
mignetic contact, each armature consists of twelve 
sections pressed on by springs. A general view of the 
apparatus is shown in Fig 2. As butt joints are used 
there is no need to press the sheets flat. Each solenoid 
has 600 measuring and mignetising turns uniformly 
distributed over the length. The specific losses are 
measured by an absolute watt~-meter method using a special 
low~power-factor wattmeter. The formula used for 
calculating the losses is explained and the significance 
of the various connections is considered. The estimated 
errors of the method are discussed in some detail. The 
distribution of magnetic induction along a sheet is 


Card 3/5 plotted in Fig 3 and the influence of insulation between 
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sheets on the specific losses in stecl are given in 
Table 1. It is considered that the accuracy of the 
determination of losses in the apparatus is about the 
same as in the Epstein apparatus. Comparative tests were 
made between the Epstein apraratus and the new one, with 
the results given in Table 2. Vatlucs are sometimes 
somewhat lower with the Epstein apparatus, apparently 
because of the relief of stresses in the stecl on cutting. 
The way in which the equipment is used at the steelworks 
is described. The extent of the differences between the 
losses detormined in the old and new apparatus on 450 
gamples is given in Fig 3. On 95% of tne samples 
agreement was within 3% at 10 xilogauss. The agreeent 
pa 4/5 was not quite so good at 1© |ilogauss. Certain 
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difficulties way be met in testing hot-rolled steel 
because the anisotropy of the hagnetic properties varies. 
This is not so inrortant with cold-rolled steel because 
the menetic properties are guaranteed only in the 
direction of rolling. The complete testing tine is 5 - 7 
minutes. On the basis of six months! experience the 
method is recommended for general use. There are 3 

Card 5/5 tables and 3 figures, 
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1. Steel--Testing equipment 2. Electrical equipment--Design 
3. Solenoids--Applications 
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SOV/110-59-5~11/25 


of Physical Mathematical 
Sciences 


she Specific Loss of 


Cold-Rolled Transformer Steel (0 metodike opredeleniya 
udelinykh poter’ kholodnokatanoy transformatornoy stali) 


PERIODICAL: Vestnik elektropromyshlennosti, 1959, Nr 355 PP kl 


ABSTRACT: When the Epstte:-. apparatus 


loss in low-lo. steel, 


hardening of the samples during cutting. 
requires that before samples of 


standard GOST 802-58 


ecld-rolled steel are tested on th: fooz ee tt 
heat-treated 
800°C for two hours in @ su 


they should be 


assumed that the reduction 


43 (USSR) 


igs used to determine iren 


the result 18 affected by work» 


The new 


apparatus 

of 750 to 
It is 

due 


at a temperature 
atable atmospheze. 
an loss that orcurs is 


only to relist of work hardening produced during cutting 


of the specimens. 
atructural changes 
and that they 
The reductions 
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This articlsa shows 
in the steel during the 
contribute to the reduction 
due to relief of work-hardening and those 
due to other structural changes were geaparated in the 


that there are also 
heat. treatment 
in the losses. 


APPROVED FOR RELEASE: 08/22/2000 


CIA-RDP86-00513R000411310010-0" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0 


: SOV/110~59~5--11/25 


On the Procedure for Determining the Specsifi: Loss of Cold-Rolled 
Transformer Steel 


following way. Samples were cut for the Lorivews test 
and their losses determined. Then they wers heat- 
treated at 750°C for two hours and the logses rs--determined, 
Next strips about 1 mm wide were cut off tach edge and the 
losses determined a third time with due allowance for the 
change in weight. The difference between the first and 
second loss-determinations is the total reduction in 
losses caused by heat-treatment: the difference between 
the third and second determinations is the increase in 
the losses caused by work-hardening during shearing of 
the edges. It will be seen from the results of 
measuremants on nine samples of cold-roljed steel given 
in table 1 that in samples with low Icsses (less than 
0.7 W/kg) nearly all the change in logs on heat-treatment 
is due to removal of work-herdening. Hcwever, in sheets 
with losses greater than 0.7 W/kg the reduztz:on in loss 
on heat-treatment may be two or three times that caused 
by werk-hardening. This differen:: must b2 attributed 
Card 2/3 to structural changes in the steel accompanied by reduced 
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hysteresis loss and coercive force (see tabls 2). It is 
explained that theee changes are principally agscciated 
with further Getarbonisation cf the samples and with the 
relief of remanent stresses ieft in the sheet after heat- 
treatment. The presence of remanent streas in the 
sheets may be demonstratad by cutting them along the 
direction of relling, which Sometimes reduces the lesses 
and coercive force ag will be seen from ihe reaults 
given in tabla 3 «which also givs loss r-sults on narrow 
Specimsns, It is concluded that Fusuin test results on 
annealed samples of Cold-rolled steel can Sive very 
misleading results and that it =8 best to maka loss- 
determinaticns on whole sheets, Thera are 3 tables and 
1 Soviet referenze, 
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AUTHOR: Druzhinin, v, v, 80V/126-7-2-18/39 


TITLE: “Anigotrop in the Brittlenear of Silicon Sheet Steel 


(Ob anisotropli khrupkosti listovoy kreunistoy stali) 


PuRIODICAL: Fizika Metallov i Hetallovedeniye, 1959, Yol 6, ir 2, 
PP 278-283 (USSR) 


ABSTRACT: Silicon embrittles steel, Its action ig enhanced by the 
influence of the carbide phase (Refs 1-3) and of temper 
brittleness (Ref 4). As the crystals of steel used for 
electrical purposes are more or less orientated, then, 
owing to anisotropy in the mechanical properties of 
monocrystals of siliceous ferrite, there must also exist 


tropy in brittleness for the above steel are available, 
‘Steel for electrical purposes is hot-, as well as cold- 
rolled, The orientation of crystals of hot-rolled Steel 
is weakly preferential, and that of cold-rolled, strongly 
preferential, Ags the determination of the crystallo- 
Graphic texture of hot-rolled stee} presents considerable 
difficulties, the author used an indire 


10010-0" 
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disc-shaped specimen, If the curve takes the shape of 
that shown in Fig 1, then the crystals of ordered 
orientation will be orientated as shown in Fig 2, If the 
mechanical moment curve is similar to that shown in Fig 2, 
then the orientation of crystals will be as shown in 
fig 4. The first type of texture_is expressed as (100), 
110], and the second,ag (110), [100], at a (100), [110)- 
type of texture, the lic grain diagonals of textured 
crystals are situated afong, and_at right angles to, the 


rolling direction; at a (110), [i0c - type of texture, the 
the fad” are disposed along the rolling direction, and 
110 


e axes at right angles to it. ‘The texture of hot- 
rolle ynamo steel is more pronounced than that of 
transformer steel, and is more complex. Tke harmonics Ay 
and A, can be used to evaluate any change in texture, 

For etanple , the amplitude of A, for a (100), id] -type of 

texture must be zero, and Ay must have a positive value, 

As A, decreases and A, increases, the texture will 
Card 2/4 increasingly tend to change to the (110), (100) type. The 
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texture, which in hot-rolled dynamo steel attains approx~ 
imately 25%, can be quantitatively evaluated from the 
mechanical moment curves. In cold-rolled transformer steel 
the crystals having a preferred orientation of the type 
(100), [L00] occupy 70-90% by volume of the total number of 
erystals. ‘ Sheets of steel from industrial batches were 
used for the investigation, Where required, discs for the 
determination of the crystallographic texture were cut out 
from the same sheets. In the case of cold-rolled steel, 
part of the investigation was carried out on monocrystals 
specimens, In Table 1, data on the dependence of brittle 
anisotropy on crystallographic texture in specimens of hot- 
rolled dynamo steel are given. In Table 2, data on brittle 
anisotropy in specimens of hot-rolled transformer steel are 
given, In Table3 data on the number d bends (through  ) 
for transformer steel specimens cut out along the rolling 
direction at right angles to it, with aniwithout carbide 
inclusions, are given. In Table 4, data on the brittle 
anisotropy in polycrystalline specimens of cold rolled steel 
are given, In Table 5, data on the brittle anisotropy in 
specimens of cold-rolled transformer steel are given, Asa 


Card 3/4 result of the above experiments, the author has arrived at 
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the following conclusions: 
1, An anisotropy in brittleness exists in cold-rolled, as 
well as in hot-rolled, steel, 
2. In hot-rolled dynamo steel, a direct relationship exists 
between the anisotropy in brittleness and the texture of the 
steel, For specimens having a (110), 100} ~ type of texture, 
the number of bends through 90° possible along the direction 
of rolling is twice that at right angles to it. 
3. The number of bends possible for cold-rolled transformer 
steel specimens, cut out at angles of O and 55° to the 
direction of rolling, is 2.5 - 4 times preater than for 
specimens cut out at right angles to the direction of 
rolling. The difference in the number of bends for 
specimens, cut out at angles of 55 and 90° to the direction 
of rolling, is proportional to the distances between the 
cleavage planes, There are 4 figures, 5 tables and 
5 Soviet references, 

ASSOCIATION: Verkh-Isetskiy metallurcicheskiy zavod (Verkh-~Isetskiy 
Metallurgical Plant) 

SUBMITTED: December 9, 1957 
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Components © Core Losses and Magnetic permeability of 
Dynamo steeltAlloyed with Phosphorus d 


PERIODICAL: Fizika metallov i metallovedeniy®: 1959, Vol 8, Nr 6, 


In soviet-made dynamo steels conforming to gost 802-58 


21 and E 22) hysteresis 
Doroshek has shown 


that high-temperature treatment 


In the present investigations the 


0.06, 0-12 or 0.36% P were 


ABSTRACT: 
(types E ll, £12, E 13, 
accounts for most of the core losses. 
that alloying with phosphorus is known to reduce core 
losses by increasing grain size and resistivity and 
changes the gamma-range so 
can be used (Ref 3)- 
components of the core losses of dynamo steel (1.8% Si, 
0.03% C) containing Q.03, 
studied. o.5 mm thick sheets made by forging and hot 
rolling from 35 kg induction-melted billets, 48 at the 
verkh-Isetskly works, were used. 
assembled in kg packets were vacuum anneaied at B50, 950+ 
1050 or 1150°C for 4k hours 
and tested. Coercive fore 
Card 1/3 phosphorus content in Fig 


1 for annealing temperatures aa 
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Card 2/3 


850, 950 and 1150°C (curves 1, 2 and 3 respectively); 

each curve falls with increasing P-content, the slopes 

of curve 3 being appreciably less than those of the 
others; for a given P-content the coercive force 
decreases with increasing temperatures. The number of 
grams per mm2, resistivity, total core losses and its 
components are shown in Table 1 for 0.03% P steel annealed 
at 850, 950 and 1150°C. Tables 2 and 3 give corresponding 
data for different P-contents and annealing temperatures 
of 850 and 1150°c respectively, Increasing phosphorus 
content lowers the hysteresis losses on account of 
increasing grain size, and eddy-current losses on account 
of increasing resistivity. Fig 2 and 3 show, respectively, 
the initial and maximal magnetic permeabilities as 
functions of phosphorus content, for 850, 950, 1050 and 
1150°¢ annealing temperatures (curves 1, 2, 3 and 4, 
respectively): both permeabilities rise with increasing 
phosphorus content; in Fig 3 curve 4 lies below curve 3, 
but otherwise permeability at a given P-content increases 
with increasing annealing temperature. There are 
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3 figures, 3 tables and 9 Soviet references. 
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TITLE: The Form of Samples for the Determination of Magnetic Charac- 
teristios of Electrotechnical Steel (0 forme obraztsov dlya 
opredeleniya magnitnykh kharakteristik elektrotekhnicheskoy 
stall) 


PERIODICAL: | Zavodskaya Laboratoriya, 1959, Vol 25, Nr 4, pp 429-433 (ussR) 


ABSTRACT: For tests of specific losses (SL) on narrow metal strips which 
are carried out to judge the SL on whole plates according to 
GOST 802-58 for steels E 310, E 320, E 330, and EB 370, @ second 
tempering of the narrow strips is added. Problems in connection 
with this standard method for tests of electrotechnical steels 
are described in the present article. In the chapter on the 
form of samples for steels destined for the manufacture of large 
magnet conductors it is pointed out that, on one hand, an in- 
crease in the SL is caused by the cold hardening (of the cut- 
ting process) in cutting the plates into narrow strips, and on 
the other hand, a decrease in the SL is caused by the slackening 
of the elastic residual tensions of first order. The larger the 

Card 1/3 distance resulting from cutting, the more will the SL values 
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change (Table 1). The second tempering of the cut metal strips 
prescribed by GOST 802-58 causes & decrease in the losses with 
reference to the eold hardening of the borders, 4S well as an 
additional decarbvonization and a slackening of residual tensions 
(as compared with the whole piece of sheet metal). The increase 
in the loases by coid hardening is 0.05-0.08 watt/kg, while the 
decrease in the losses by the nardening attains 0.1502-18 watt/ke 
(Table 2, values for 8 types of steel), while a second tempering 
of the whcle plates (at 750-300° ) practically does not reduce 
the SL (Table 3, values for sheet metal and metal strips of 6 
types of gteei).s On account of this the SL values for electro~ 
technical steels to be used for large magnet conductors must 
absolutely be determined on whole plates. Equally good con- 
ditions as are obtained with the apparatus according +0 Epstein 
san be obtained by the magnetization of four metal sheets which 
are superposed between two solenoids and are joined with each 
other at the ends (Fig 1). The determinations of the SL and of 
the magnetic induction (according to § 37 in GOST 80258) are at 
present carried out on metal sheets as @ whole or cut in two 
Gard 2/3 halves,by the Verkh-Isetskly metallurgicheskiy zavoa (Verkh~ 
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Isetakiy ifetallurgical Works). Table 4 indicates values of the 
magnetic induction on ring samples of two steel types destined 
for small magnet conductors, after vne stamping and a second 
tempering in different agents. The difference of the values of 
magnetic induction at hardening in different agents is 20-30%. 
The values of permeability of a transformer steel before and 
after a second tempering (at 600-750°) in an oxidizing agent 
differ by 2-3 times (Table 5, values for 3 steel types). It is 
recommended to establish the magnetizing curves of the steel 
types (Fig 2, BE 46) E 45, E 46, E 47, E 48 and E370 at a sample 
arrangement in lap joint. There are 2 figures, 5 tables, and 
2 Soviet references. 
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PHASE I BOOK EXPLOITATION 80V/5526 


Vsesoyuznoye soveshchaniye po magnitnoy strukture ferromagnetikov, 
Krasnoyarsk, 1958, 


Magnitnaya struktura ferromagnetikov; materialy Vsesoyuznogo 
soveshchaniya, 10 - 16 iyunya 1958 g., Krasnoyarsk (Magnetic 
Structure of Ferromagnetic Substances; Materials of the All-Union 
Conference on the Magnetic Structure of Ferromagnetic Substances, 
Held in Krasnoyarsk 10 - 16 June, 1958) Novosibirsk, Izd-vo 
Sibirskogo otd. AN SSSR, 1960. 249 p. Errata slip inserted. 
1,500 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Institut fiziki Sibirskogo 
otdeleniya, Komissiya po magnetizmu pri Institute fiziki metallov 
OFMN, 


Resp. Ed.: LL. V. Kirenskiy, Doctor of Physical and Mathematical 
Sciences; Ed.: R. L. Dudnik; Tech. Ed.: A. F,. Mazurova. 


PURPOSE: This collection of articles is intended for researchers in 
ferromagnetism and for metal scientists. 
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Magnetic Structure (Cont.) SO0V/5526 


COVERAGE: The collection contains 38 scientific articles presented 
at the All-Union Conference on the Magnetic Structure of Ferro- 
magnetic Substances, held in Krasnoyarsk in June 1958. The ma- 
terial contains data on the magnetic structure of ferromagnetic 
materials and on the dynamics of the structure in relation to 
magnetic field changes, elastic stresses, and temperature. Ac- 
cording to the Foreword the study of ferromagnetic materials had 
a successful beginning in the Soviet Union in the 1930's, was 
subsequently discontinued for many years, and was resumed in the 
1950's. No personalities are mentioned. References accompany 
individual articles. 
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E194/E£155 
AUTHORS ; Pruzhinin, v.v., ‘and Prasova, T. 1, 
TITLE; The use of powder patterns to investigate the 


magnetic properties of transformer steel 


PERIODICAL; Ref erativnyy zhurnal, Elektrotekhnika 4 energetika, 
no.1l, 1961, 2, abstract 11B 7. (Symposium "Magnetic 
structure of ferromagnetics", Novosibirsk, Sib, otd. 
AN SSSR, 1960, 29-32) 


TEXT 3 Use of the powder pattern method to study transformer 
steel showed that in fine-grained sheet steel the domain size is 
5-10 times Smaller than in coarse-grained, The presence of VA 


and demagnetisation, and also make the domains smaller and —_ 
curve the boundaries between them. Irregularicy of mMagnetisation 

was cbserved between the Srains and within the grains and this 

May be one of the causes of increased eddy-current losses in 
coarse-grained electrical sheet steal, 
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[Abstractor’s notes Complete translation. | 
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ropert os 9k Hot-Rolled Dynamo Steel | 


PERIODICAL: Fizika mMetallov i metallovedeniye, 1960, Vol 9, Nr 3, 
PP 353-357 (USSR) 


ABSTRACT: Druzhinin has previry 
considerable crystallographic texture in hot-rolled 


AUTHORS: Druzhinin, V.Vv. and Ignatova, G.V. 
Se, 
TITLE: Crystallographic Texture"and Anisotr 


the present work, the authors have studied this effect 
in different Sheets from packets rolled in various 

ways at the Verkh-Isetsk Metallurgical Works (two of the 
rolling procedures are shown in Fig 1 and 2; the third 
being different in that it did not involve doubling), 
Sheets were rolled to a thickness of 0.5 mm from 10.2 in 
eleven Passes. For studying texture, 40 mm diameter 
discs were cut from each sheet and their moments 


3000 oersted. . “gnetization was effected at various 
Card 1/3 angles to the da ection of rolling (Fig 3, 5 and 6 show Y 
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moment as a function of the angle for rolling by 
procedures 1, 2 and 3 respectively). Anisotropy of 


when the roll-pressure on the sheet is not at 90°, The 
authors suggest t 
Card 2/3 the mechanism of 
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Experimental rolling of the steel was carried out by 
engineers A.V.Serebrennikov and A.G.Korsunskiy, There 
are 6 figures, 1 table and 2 Soviet references. 
ASSOCIATION! Verkh-Iset skiy metallurgicheskiy zavod (Verkh-Isetsk 
Metallurgical Works) 
SUBMITTED; July 11, 1959 "4 
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AUTHORS: Druzhinin, V.V. and Mokrushina, N.I. 


TITLE: Temperature Dependence}of Hystgresis- and Eddy-current #! 
Losses of Electrical Steel re 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 4, 
pp 498-502 (USSR) 


ABSTRACT: The operating range of magnetic cores has extended 
considerably not only towards higher temperatures (up to 
400°C) but also towards lower temperatures (down to ~100°C). 
Investigations on the temperature dependence of the 
coercive force, the specific losses, the permeability 
and the magnetic~temperature hysteresis of this steel 
have been described in earlier work (Ref Il to 3). In 
this paper, the results are described of investigations 
of the temperature dependence of the individual 
components of the iron losses, namely: the hysteresis, 
eddy-current and additional losses. The experiments 
were carried out on ring specimens (6 cm outer dia, 

4 cm inner dia, weighing 350 to 400 g) of hot-rolled 
electrical steel containing 1 and 3.5 to 4% Si, with 

Card 1/4 various ratios of the hysteresis to eddy-current i a 
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Each layer of the magnetizing and metering coils was 
insulated by means of Slass-fibre tape and inside each 
layer the adjacent turns Were not in contact. The total 
losses were measured by means of an "absolute" wattmeter 
method with an accuracy of 2 to 3%; the hysteresis 
losses were determined from the area of the static 
hysteresis loop, which was measured by a ballistic method; 
for determining the "calculated" eddy-current losses, the 
thickness of the rings was calculated by means of known 
formulae and the specific electric resistance determined, 
At various temperatures, this resistance was determined 
using known values of the temperature coefficient of the 
electric resistance. The measurement and calculation of 
the total hysteresis and eddy-current losses were made 
for Bmax = 10000 gauss and f = 50 c/s, The 
additional losses were determined by subtracting the 
hysteresis- and eddy-current losses from the measured 
total losses. for obtaining differing ratios of the 
hysteresis-to-eddy current and additional losses, 

Card 2/4 specimens of differing grain sizes and differing sheet Y 
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thicknesses (0.2 to 2 mm) were used; a total of 
10 transformer and 8 dynamo steels were tested. The 
changes with temperature in the hysteresis- and 
edcy-current losses of dynamo and transformer steels 
differ to some extent for the range -80 to +250°C, 
The results obtained for dynamo-steel specimens, 
0.5 mm thick, and for transformer-steel specimens, 
0.35 mm thick, are graphed in Fig 1 and 3 respectively. 
In Fig 2, the relative variation of the individual 
losses (in percent of the respective 20°C value) are 
graphed as a function of the temperature for dynamo-steel 
sheet, 1 mm thick. The following conclusions are 
arrived at; 1) in dynamo steel (1.0 to 1.2% Si) the 
hysteresis losses drop by 10 to 15% and the eddy-current 
losses drop by 25 to 35% in the case that the temperature 
rises to 250°C; the decrease in the "additional" losses 
is 30 to 40%; 2) on decreasing the temperature of i 
dynzmo-steel specimens from room temperature to -80°C, 1 
the increase in the total losses is somewhat more 
Card 3/4 pronounced (1,3 to 1.5 times) than in the case of heating 
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to 120°C; 3) for hot-rolled transformer steel, the 
variation of the hysteresis— and eddy-current losses 
for the temperature range -80 to +150°C is within the 
limits of accuracy of the investigations; further 
increase in the temperature of the specimens to 250°C 
brings about a drop in the total losses by 6 to 9%. 
There are 3 figures, 1 table and 9 Soviet references. 
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1. Ural'skiy gosudarstvennyy universitet imeni A.M.Gor'kogo. 
(Crystals--Spectra) (ExpM@ens) (Electric fields) 
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AUTHORS: Druzhinin, V. V., and Prasova, fT. I. 
TITLE: Dependence of eddy current losses on magnetic stTusture 37 


electrotechnical steel 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskava 
v. 26, no. 2, 1962, 276-279 


TEXT: The dependence of the eddy current losses on the domain size in 
electrotechnical steels with different silicon content was experimenia iy 
examined. The anisotropy of the eddy current losses in textured ¢oli- 

rolled steels with different magnetic texture was studied, toc. Exper:- 
ments were made with B = 10,000 gauss, f = 50 cps. The eddy losses were 
determined from the difference between the power-metrically measured 

overall losses and the hysteresis losses as determined from the stati: 
hysteresis loop. The after-effect losses were not taken into account 

since they are very low in finely grained silicon steel, With .arge> Y 
grain size the non-hysteresis losses were all counted to the ediy iossea. 7 
The grain size in the specimens was different. Thus, the domain width is 


Card 1/3 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0 


$/048/62/026/002/02: /032 
Dependence of eddy current... B106/B112 


the demagnetized state was determined in each case by the powder pattern 
method. The domain widths of crystallites of equal dimensions vere 
determined at 15-20 grains; their average was taken as the resul: 
Investigations with hot-rolled converter steel that an increase cf the 
grain surface by 100 times entails an increase in domain widtn cy mts 
the eddy losses become about twice as high. Consequentiy there is 3 J 
definite relationship between the eddy losses and the domair wiath of t 
ECnrer see steel which has a relatively coarse granulation {50-* gra: tte 
per mm 2), Also dynamo steel (1000 grains per mm‘) showed a di ea 
dependence of the eddy losses on the domain width. In contras: ts the 
statements of various publications this dependence is not linearoin atc ase 


case, but this may be due to the different conditions of pretreatment Tr 
an: sotropy of the eddy losses was found to be highly depeniect on tre 
magnetic texture of the steel. American cold-rolied steei differ. froy 
3330 (E330) steel in a noticeable magnetic texture which mari‘ests ite 1) 


in the value of the saturation magnetostriction when the svete ane are 


Les 3 


magnetizad along the lamination, This difference !eads 3: ae 
difference in the anisotropy of the eddy losses: the rat:- : FB, pes eos ae 
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is 2.5 for American steel, but only about 1.5 for E330 steel, 
Conclusions: Increasing grain size ig a Possible way of increasing the 


hysteresis and eddy losses attains a Minimum. Kk, M. Polivanov (Ref, 2; 
Izv. AN SSSR, Ser. fiz., 12, no. 2, $8 (1948)) ie mentioned, There are 
2 figures, 2 tables, and 7 references: 4 Soviet and 3 non-Soviet, The 
three references to English-language publications read 8s follows: 
Williams X., Shockley B., Kittel C., Phys. Rev., 80, 6 (1950); Pry R. H., 
Bean C. P,, g, Appl. Pays., 29, no, J» 532 (1958); Bu H., Wiener G., 

J. Appl. Phys., no, 4 (1959), 


ASSOCIATION: Verkh-Isetskiy metallurgicheskiy zavod (Upper Iset! 
Metallurgical Plant) 
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: AUTHORS 3 CEM ENAMAe Loalia i Kurushio Yu. N.j Men’, A. Ny; Neysh, V, Yess, Nixiforov 
A. Yeo; Cherepanov, Vv. I. , 


TITLE: Contribution to the theory of energy spectra of paramagnetic ions in certain 


ee of | | 37 
,BOURCE: Ref. zh. Fizika, Abs. 11D16 . B 
: _ RAP GOURCE: T, Koats. po apektroskopii. AN SSSR, t. 3, vyp. 1, 1964, 514=$19 


‘| Torre TAGS: paramagnetic ion, spectrum, sow Eweecy 


“|“ABSTRACT: Calculations are presented of the energy spectrum of a paramagnetic ion 
-|{.in « crystal with spinel structure in the approximation of the average intracrystal- 
.| line field. It is shown that allowance for the field due to the second and farther 

| neighbors can exert an appreciable influence on the interpretation of the spectra 

| of such ions. Quantitative calculation results are presented for Cr?* in MgAl 20, 
and experimental data on this jon. [Translation of abstract] 
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“TITLE: Use of the method of irreducible tensor operators and frac- : 
tional parentage coefficients for the calculation of the energy 
"spectrum of an ion in a crystal. 


. | SOURCE: Fizika tverdogo tela, v. 6, no..8, 1964, 2547-2549 7 
! TOPIC TAGS: crystal structure, irreducible tensor operator, Clebsch 7 
Gordan coefficient, fractional parentage coefficient, atomic spec~ | 
trum, ionization spectrum ste 
‘ ABSTRACT: - The ion is assumed to have a configuration ng and the 
. approximation of a medium crystalline field (with account of inter- 
‘action between terms) is employed. By expanding the energy of the 
, don in the crystalline field in spherical harmonics and by starting 
‘from the initial wave functions of the terms of the isolated ion, 
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 AECESE ION ume AP4043396_ _ ; 
i the eceioes ‘use a variant of ee dmneion theory for the near lying — 
. levels to show that the secular equation breaks up into a series of 
; independent ' ‘equations, signifying that only identical terms actual- | 
ily interacts A final expression is then derived for the ion energy. ° 
‘in the crystalline field, in terms of 'Clebsch-Gordan cost fictente:' 
Nei coceeelclants, and fractional parentage coefficients. The! spec~_ 
‘trum of an ion with configuration 3a? in a field of cubic symmetry 
‘is calculated as an example. Applications to other cases will be 
| considered in a separate article. Orig. art. has: 9 formulas. 


one ee ces et ee es ae ee aes Re ee eee ne 


4 


‘ASSOCIATION: Ural'skiy gosudarstvenny*y universitet im. A. M. 
: Gor'kogo, Sverdlovak (Ural State University) —_ 
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Susceptibility to flake formation in lederburite-class steels, 
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P6001 G6 . SOURCE CODE: UR/0148/65/000/012/0112/0113 | 
AUTHOR: Grdina, Yu. V.3 Tarasko, D. Ie; Druchinin, V. V. ; 


ORG: Siberian Metallurgicel Institute (Sibirekiy uetallurgicheskiy fastitut) 4. = 
Sl SS 


TITLE: High-temperature thermomechanical treatment of rail steel Afi. 


SOURCE: IVUZ. Chernaya metallurgiya, no. 12, 1965, 112-113 bs 
qratek, 
TOPIC TAGS: rail steel, austenitic steel, Yheat treatment, cold working, tensile 


strength, plasticity , Aerdreee , ret oh 9 ony staue fuss, felt abycduck yatal 


5 
ABSTRACT: Thermomechanical scented taal improves the gevedath ci metal while | 
preserving or even improving tts plastic properties. It is most effective for alloy 
steels with an 0.4-0.5% C*tontent, But industry employs a broad styite of ateels con- 


taining more than 0.5% C. Hence the authors investigated the possifiility of applying 
high-temperature thermomechanical treatment (HTTMO) to rail steels! ¢ontaining 0.62- 
0.67% C. Billets measuring 20x3Gx200 um were heated in an electric coupartment-type 
furnace and deformed in a two-high rolling mill (one pas Ape) at the rate of 5.7 m/sec 
and spray-cooled. After tempering at 200 or 400°C they ‘are processed into specimens 
for tensile and impact tests. Findings: maxicum hardness (4, m 470-480) and tensile 
strength (0, = 180-190) are obtained in the case of HTIMO with subsequent tempering 
at 200°C. In certain regimaa of HTTMO the area of fracture of the specimens fractured |-— 


I 


669.14:621.78 
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in the impact testing machine is extrenely fine-grained; this is also revealed by mi- 
Crostructural examination. Apparently, the high tensile strength and hardness, come 
bined with satisfactory plasticity and impact strength, are attributable to the f£ine- 
“grained structure of the steel following THO. Thus, HITTMO can be used to coughea 
rail steel, It markedly enhances tts strencth while preserving its Plasticity at the 
level characteristic of oil-quenched steel and nearly doubling its impact atrength. 


These initial findings point to the need of expanding research in this field. “Otig. 
art. has: 1 table, 2 figures, ~~ ; 


eiicrinteiad aati a 


SUN CODE: Ll, 13 ' SUBM DATE: 218ep64/ oRTG REFr 003/ ont REE: 62 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0 


L_05770-67 PWD dates 
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| AUTHOR: Druzhinin, V. V.; Cherepanov, V. I. ra 
ay d 
A : 
| TITLE: Effect of an electric field on the dipole forbidden exciton phototransitions | ; 


in a cubic crystal 
SOURCE: Ref. zh, Fizika, Abs, 6£519 
REF SOURCE: Uch. zap. Ural'skogo un-ta, Ser. fiz., vyp. 1, 1965, 155-162 


TOPIC TAGS: electric field, cubic crystal, exciton, wave function, phototransitio 
crystal phototransition 


ABSTRACT: Direct exciton phototransitions in crystals with the symmetry group 
O,, have been investigated. The effect of an electric field, considered as a dis- 
turbance, on the carrier wave function is taken into account, It is shown that it 
leads to Stark splitting and "deflagration" of electrodipole, electroquadrupole, and 
magnetodipole lines. For the calculation, the formalism of the Clebsen-Gordan 

| coefficients was used, Both the splitting and the intensity of "deflagration" lines 

| depend quadratically on the electric field; more intensive lines are those which are 
located near to the allowed lines. G. Shuster, [Translation of abstract} 
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ACCESSION NR; — AP5019873 UR/0181/65/007/008/2513/2518 ' 
WY, S'S ¥4, SS> v4, Sy ~~ 
AUTHOR: Druzhinin, V. Ve; Cherepanov, V. I.; Levin, V. 5. SQ 


TITLE: On the calculation of the energy spectrum of inna with configuration 3a* 
in a classical field of cubie symmetry 


SOURCE: Fizika tverdogo teva, v. 7, no. 8, 1965, 2513-2518 


249,59 
TOPIC TAGS: cuble ec stal, crystal symmetry, spectral energy distribution, group 
‘theory, spin orbit interaction, matrix function, perturbation method, tensor 


ABSTRACT: To calculate the energy spectrum, the authors select the wave functions 
of the zero-order approximation of the problem as the functions that diegonalize 
part of the perturbation operator for the medium crystalline field, which scheme 

; 1s Imown to be equivalent to the scheme of the strong crystalline field. It ig 
more convenient, however, to calculate the medium-field scheme because no Clebsch- - 
Gordan coefficients are necessary for fractional parentege coefficients for the 
groups of point symmetry. The spin-orbit interaction energy is neglected. The 
interaction of the terms is taken into account. The matrix elements are calculated 
with the aid of formulag derived by means of the method of irreducible tensor oper- 
ators. Orig. art. has: 13 formas. 
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ORG: Ura} State Und versity’ 44’ A.M, Gortkty, Sverdlovek (Ural! siz y ! 
&°sudarg ve 
TITLE; Contribution to the Salculation of the energy Spectrum of ions 
With Configuration 30% 4, a crystalline fleld of Cubic Symmetry 
SOURCE: Fizika tverdogo tera 


» Vv. 7, no. 
TOPIC TAGs; fon energy Cubic crystal, Spectral energy distribution. 
Ampury ty le Vel, eryg tal’ impur4 ty, co “peta cal Cohetio a : 
ABSTRACT; This ts a continuation of 
Vv. 7, 2513, 1209) 

° 


12, 1965, 3490-3497. 


Carlier wor, by the author (rrp 
whe re 88 shown that to find the energy Spectrum 
Of an 4 urity Lt 1g necessary to determine the e 
Perturbation Matrix who le 
lated jo 


elements determine th ~ 
* In the Present a in the crys- 
"alline-tie1g Of tong with - 
tion 3a" (ny . Se Dy Ny 5. 6, 7) ina crystalline fleld of 0¢ tahedra} 
symmetry, The Perturbation M trices Were Caleulateg by me 
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formulas. of the preceding paper for all the configurations, with ac- 
count of all the ‘interacting! terms. All the calculations were made 
with a BESM-2 electronic computer. The results are presented in the 
form of plots of the ion term splitting against the parameter Dq of 
the tintracrystalline' field. It 1s shown that the results of the 
numerical calculations agree with the experimental data for optical 
spectra only if the positions of the terms are changed compared with 
those observed in the free fon. &n account of all the tinteracting' 
terms leads to an appreciable change and to a complication of the 
spectral picture for impurity ions, compared with the previously ob- 
tained calculations. The theoretical deductions are found to be in 


good agreement with the experimental Author 1s grateful to Ve 
I. Onl fe nchov for useful advice and AoE acov for rapid and accurate 


programming of the problem, Orig. art. has: 6 figures. 
| SUB CODE: 20/  SUBM DATE: O8May65/ ORIG REF: 004/ OTH REF: 014 
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AUTHOR: Dunayev, F. N.; Druzhinin, Vs V5 Malev, N. S.5 Prasova, T. 1. 


‘ORG: Ural State Universit) im. A. M. Gor'k fy(Ural'skly gosuniversitet) ; Verkh- 
Isetskiy Metallurgical Plant (Verkh-Isetskly metallurgicheskiy zavod) - 
ah Ses . 


{ : 
TITLE: The effect of thermomechanical treatment on specific losses, on coercive 
force and on magnetostriction ; \ 


4 . 
SOURCE: Fizika metallov £ metallovedentye, v. 20, no. 3, 1965, 458-460 


TOPIC TAGS: magnetostriction, steel, metal heat treatment, magnetic coarciva 
"force, plastic deformation/ E330 steel 
; ABSTRACT: The effect of thermomechanical treatment on the speqéfic losses, 
coercive force, and magnetostriction of cold-rolled steel £339 \Htas been studied, | 
and the causes contributing.to these changes have been investigated. The specific 
losses P10/50 were measured by means of a wattmeter. Repeated heating decreases 
P10/50, coercive force Hy, and magnetostriction Ys: The higher the temperature 
of heating the greater the decrease. The cause of this change is basically duc to 
the change of texture with temperature increase, since the energy ratio of the 
‘antisotropic form changes. The decrease of % during thermochemical treatment 


38.272 


——— ee ee em arent eee ee ere 


WGeRD EG «dee ree Os 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0 


L 2664766 es 
lace NR: APS025334 


erie the increase of magnetic texture, and thus is the direct cause of specific 
‘losses. The increase of P10/50, 74 and H {es caused ‘by the partial destruction of 
ithe magnetic texture as a result z plastic deformation of these samples which 
‘begins at this load capacity. At 800°C no decrease of P10/50 gnd % ig observed 
as a result of thermochemical treatment. A load of 0.25 kg/mm will'cause some - 
increase of these values, and therefore it must be the optimum load for this 


temperature. Orig. art. has: 2 f£tg. and 1 table. 
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(ACT NR AP6007599 AY SOURCE CODE 7 WR/0256/66/000/002/0017/0022 | 
AUTHOR: _ Druzhinin, V._V. (Lt. Gen.; Candidate of military sciences) 19 
ORG: none (3 
TITLE: Increase in the training of radio engineering specialists & 


SOURCE: Vestnik protivovozdushnoy oborony, no. 2, 1966, 17-22 
TOPIC TAGS: armed force personnel, radio engineering, military training 


ABSTRACT: ‘This article concerns the training of the air defense radio engineering 
personnel. The author points out that the progress that has been made in personnel 
training has become possible because officers have persistently perfected their own 
training by independent study and by attending courses, but at the same time there 

are still units where due concern has not been shown concerning the use of all facili- 
ties for the systematic education of the troops. Since experience has shown that the 
formation of practical skills is most successfully accomplished when the troops act 
not mechanically but thoughtfully, the author proposes that an intelligent combination 
of planned studies with on-the-job training will have a favorable effect on the educa- 
tion of troops and their military preparedness. The organization and conduction of 
such studies should begin with the arrival of young troops and should be carried out: 
systematically during the entire school year. It is also pointed out that in the in- 
terest of maintaining a high military readiness of troops it ig necessary that the 
Cord 1/2 
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troops master related specialties in order to ensure their interchangeability within 
each military detachment and also between detachments. One of the most important 
problems facing commanders in the new academic year is to activate work on the gener=- 
alization, propagation, and introduction of advanced methods of teaching and educating 
the personnel and that this study and introduction of advanced methods is not volun~ 
tary but mandatory. ‘ 
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TITLE: Calculation of the spin-Hamiltonian constants by the method of irreducible 
tensor operators 


SOURCE: Fizika tverdogo tela, v. 8, no. 7, 1966, 2228-2230 


TOPIC TAGS: Hamiltonian, spin orbit coupling, nuclear spin, perturbation theory, 
matrix element ‘ i 


ABSTRACT: ‘tne Hamiltonian of an impurity fon with configuration o" 45 written in the 
fom H=H,+V.+V_ + Vi. + V,, where V_ and V__ are the spin-orbit and spin- i 
spin interaction operé ors.*"uniike earlier derivations of the spin Hamiltonian, v al 
and Veg are not replaced by equivalent operators, making it possible to take more gom+ 
plete account of the contributions made to the spin-Hami:tonian constants in different 
approximations of perturbation theory. Expressions are derived for the matrix ele~ |— 
ments of these operators and for the corresponding irreducible tensor operators. 


Numerical calculations for the ion v3+ in A1,03, obtained with the aid of these cal- 
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gulations are in good agreement with the experimental data. The authors thank V. 3 
Cherepanov and R, 8. Dagis for a discussion. Orig. art. has: 1 figure and 7 for-; 
mulas 
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TITLE: On the calculation of the spectrum of Sm@* and SrFp . 
SOURCE: Optika i spektroskopiya, v. 20, no. 2, 1966, 330-332 


TOPIC TAGS: samarium, strontium compound, perturbation method, multiplet splitting, 
optic spectrum, crystal symmetry, epr spectrum 


ABSTRACT: The spectrum was calculated in the approximation where the field inside 
the crystal is assumed weak, by determining the eigenvalues of the Hamiltonian of 
the impurity ion by perturbation theory. The energy differences between the com 
ponents of the miltiplet are evaluated in first order of perturbation theory, and 
the field is regarded as the sum of two fields, one with high symmetry (cubic or 
hexagonal) and one with low symmetry which is considered as a perturbation. In the 
particular case of Sm+ in SrFs, the Sm@t fon is surrounded by eight F ions pro- 
ducing a field of cubic symmetry. The expansion coefficients for this case are | 
evaluated and their ratio is found to be of the order of 3, as against 4 which has 
been obtained from EPR data for Sm? in CaFa. The difference iz attributed to the 
need for taking into ec.ount the j-j coupling and the need for including a second-— 
order approximation. It is shown that the level energies in the crystsl field depend 
on two parameters, Ago(r*) and Ago(r®), for which values -2770 em”? and +960 cm™2 are 
obtained. Orig. art. has: i2 formulas and 1 table. 
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| SSSR) 
, TITLE: | Spin Hamiltonian of exchange interaction in rare-earth metals 


SOURCE: Zh eksper i teor fiz,’ v. 5i, no. 6, 1966, 1856-1862 


TOPIC TAGS: electron spin, rare earth metal, Hamiltonian, conduction electron, | 


eecTroa! interaction, magnetization 
ABSTRACT: ‘This is & continuation of earlier work (ZhETF v- 50, 379s 1966) dealing 
with the exchange interaction of magnetic f-electrons with conduction electrons. In 
this paper, the spin Hamiltonian proposed earlier is analyzed further and analytic 
expressions are ottained for the various coefficients entering in the invarient of 
the spin Hamiltonian, whereas in'the earlier paper an expression Was obtained for 
only one of the coefficients. The method of grreducible tensor operators and a 


diagram technique are used to obtein simple analytic expressions for the tensors con- 


nected with different interactions of the non-Heisenberg tyPe- Sums connected with 
a in terms of tabulated 


the product of fractional-parentege coefficients are expresse 


reduced matrix elements. Certain distinguishing features of & mumber of rare-earth 


metals, due to the dependence of the coefficients of the obtained Hamiltonian on the 
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‘are discussed qualitatively. It is indicated in particular 


number of the element, 
that the change in the direction of easy magnetization on going from Ho to Er can 


be attributed to the change 4n the sign of certain coefficients of the anisotropic 
exchange. A possible connection between the behavior of the rare-earth metals and 
the form of their Fermi surface is indicated. Orig. art. has: 1 figure, 16 formulas, 


and 1 table. i ; 
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TITLE: Radar operator training My 
SOURCE: Krasnaya zvezda, 29 Mar 866, p, 2, col. 1-7 


TOPIC TAGS: radar system, radar defense, radar interference, antiaircraft 
defense system, radar battlefield surveillance, radar reconnaissance 


ABSTRACT: The author describes the mission of radio engineering troops of the 
anti-aircraft defense forces, and states that in recent years the range and altitude 

of space and nuclear weapons have increased considerably, and the means and 
methods of interfering with the operation of radar installations of the anti-aircraft 
defense forces are being developed intensively. Radio engineering troops therefore— 
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have an exceptionally difficult task to fulfill this year. The work of a radar 
operator is so important that the quality of his training and the time it requires 
should be the object of constant attention. In addition to theoretical knowledge, a 
radar operator should acquire practical experience and the ability to work in spite 
of numerous interferences, Visual aids such as regular training movies help to 
acquire experience. In some outstanding units, soldiers are sent to serve as 
trainees at radar stations where they acquire basic knowledge in six to eight weeks 
and take an examination for a rating in three to four months. Further training 
includes planning sessions, individual assignments and mastering minor repair 
skills. The objective is to have each man master a skill related to his basic 
specialty. Ideally, each member of a combat crew should be able to replace the 
other. Technical training of officers is sarticularly stressed by the author who 
unites that all officers in radio-engineering units should obtain the highest 
technical rating. {GC] 
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TITLE: For Further Increase in the Durability of Open-hearth 
Furnace Bottoms (Za Sopa baad povysheniye stoykosti 


PERIODICAL: Metallurg, 1958, Nr 4, pp 14 - 16 (USSR). 


ABSTRACT: At present, the life of the upper parts of Soviet open- 
hearth furnaces greatly exceeds that of the bottoms but 
comparatively little attention has been given to bottom life 
in the Soviet literature. This article, published to encourage 
further contributions on furnace bottom practice, deals with 
wr 1 melting shop at the "Krasnyy Oktyabr'" Works, equipped with 
140-ton, cold-charged furnaces. These furnaces are basic roofed 
and fired with natural gas with oil. Magnesite powder is used 
for fettling (manually) and for tapping-hole repairs and 
the article describes these repairs for various conditions. For 
bottom repairs, the metal and slag are blown out and heated 
first with a reduced quantity of oil and then without oil. 
Difficulties are encountered in bottom cleaning through the 
poor quality of the tubes used and the mthor recommends alloy- 
steel ones. After complete removal of metal and slag, repairs 
are effected with the aid of a machine while the furnace is 
fired at the full rate, the greatest difficulty and magnesite 
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consumption being opposite the second charging doors. After 
tthe shaping of the tapping-hole with a special mix, it is 
closed and bottom heating is continued and then miii-scale is - 
added (duration 30 - 40 min) instead of the open-hearth slag 
previously used. Following the removal of the slag from 

the furnace, the oil ie eut off and the furnace is allowed to 
cool for 20 minutes and charging is started. The average 
total duration of a bottom repair is 8 hours and each furnace 
undergoes this 2 or 3 times a month. In some cases, a 
routine different from the above is followed. 


ASSOCIATION: "Krasnyy Oktyabi" Works 
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:ORG: none 


TITLE: Operational experience with the 8NVD-36 engines of the Lena 
Steamship Lines 


‘SOURCE: Rechnoy transport, no. 7, 1966, 26 


“mopTC TAGS MARINE engine, diasel engine, river diesel ship / 8NVD=36, 
. diesel engine 


ABSTRACT: One quarter of all Lena River Fleet diesel ships are powered 

by BNVD-36 diesel engines. This type of engine has proved to be 

dgpendable, easy to operate by automatic controls, and does not require 
cpnsatant observation during operation. The time between the average 
ehgine overhaul depends on the durability of its sleeves. Generally, 
al 400-hp engine operating at 500 rpm shows 35% less durability than 4 

| 3pO-hp engine operating at 360 rpm. (sA] 
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TITLE: The effect of gamma irradiation and irradiation with protons with energies of 


600 to 127 Mev on the radiosensitivity of yeast cells [Paper presented at the 
Conference on Problems of Space Medicine held in Moscow from 24 to 27 May 1966] | 
SOURCE: Konferentsiya po problemam kosmicheskoy moditsiny, 1966. Problemy 7°" 
kosmicheskoy meditsiny. (Problems of space medicine ); materialy konferentsii, 
Moscow, 1966, 63-64 

TOPIC TAGS: cosmic radiation biologic effect, proton radiation biologic offcot, 
jonizing radiation biologic effect, relative biologic efficiency, life support 
-system, space food, radiation induced mutuation, yeast 

ABSTRACT: Yeast cells are a convenient object for space research because, in. 
‘addition to serving as a model system, they may someday be used as a 
-heterotrophic Link in a spaceflight life-support system. The vulnerability 

‘of the cell division process in yeast cells irradiated in the quiescent slate | 
‘was studied, A water suspension of yeast was irradiated with G60-, 510-, 
‘2940- and 127-Mev protons from an OIYAI synchrocyclotron, and their RBE 
_was determined in comparison with Co® gamma rays (from an EGO-4 
apparatus). Irradiation with 660-Mev protons was conducled through ao 
i polyethylene and lead filter, The activation method of dosimetry was used, 
for 660-Mev protons, and the luminescent method for lower-cnergy pro- | 
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tons. Ionization chambers were used to monitor the flux, Experimenta 7 oO 


‘were conducted with diploid Saccharomyces vini yeast cells (Megri 129-13 
strain) and haploid Saccharomyces cerevisiae yeast cells (strain 40-2587), | ~ 
‘Most of the studies were conducted with 660-Mev protons and the diploid 

strain, The following tests of yeast radiosensitivity were used: 1) inacti- 
-yation of macrocolonies and of different types of microcolonies, 2) dis- ) 
ruption of the cell division rate in the first five cycles after the beginning ; 
‘of irradiation, 3) dispersion of different types of microcolonics, 4) post- 
«radiation recovery, and 5) lysis of cells, Nose-damage relationships ina : 
‘range from 1~120 rad were established for each index, Experimental re; 
‘sults indicate that.the effect of proton irradiation is essentially the same 

‘as gamma irradiation: thus the RBE for protons in these experiments was 
‘close to one, Evaluation of these data considering the different linear 
‘energy losscs of the types of radiation used made possible a preliminary : 

; estimate of the radiosensitivity of quiescent yeast cells in spaceflight con- ; 
‘ditions, This is necessary as yeast may be used as a back-up system for ris 
-epaceflight life support, if the system of continuous cultivation of heterotrophs, 
stops working. (WeA. Noe 223 ATD Report 66-116] — Pe, Spas eye VS 
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(TTL: Rhythmic disruption of catabolic processes with smali_dose drradintion " 
. !SOURCE: Voprosy obshchoy radiobiologii (Probloms of -gonoral radicdiology)« Moscow, | 
intomizdat, 1966, 145-150 ae : 


ITOPIC TAGS: rat, radiation piochomical offoct, particular radiation biologic offect, | 
iradiation hematologic effect, biologic motabolism —- i 7 

| BSTRACT: Litoraturo studies suggest that protcolytic activity of tho blooc can be 
used to detect intracellular mombrano damago produccd by small doso irradiation. For 
la moro dotailod study of proteolytic activity oxporinents wore stagod on whito rats 
\Neirradiated in a wide rango of doses: 0.75, Le5, 3» 6, 1205, 25 and 50 r at a dose 
irate of 12.75 r/min (first sories) and 100, 200, 400, 860 ard 1600 r at a cose rate of | 
159.5 r/min (second serios). Tne protoolytic activity of tho blood was doterminod | 
‘before irradiation and following for 30 days. Blood (0.1 ml) was dneubated wita povine'— 
‘serum (069 ml) for 3 hrs and thon the level of amino nitrogon was dotornined according | 
ito E, We Jomm and E. C, Corking's method using trichloracetic acid. Results of the 
first series show that the dynamics of blood proteolytic changes for all anizals~ — 
| | 7 
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represent a distinct curvo characterized by two poakse Tnese peaks appoar of the Bae 
‘and 7th days for a dose range of 0.75 to 6 x, and appoar after 6 hrs ard on tno 3rd day; 
‘for a dose range of 12.5 to 50 re To determine yhother the protoolytic paase changes |. 
‘follow a similar curve ‘ith larger doses and to detormine tho nature of blood form ! 
‘elements, additional experiments wore staged on 5 dogs irradiated with single 300 or 17 
the peaks wero foune on the 7%h and 20th GaySe No dose | 
ange, but the appoarance of the peaks clearly: 


{500 7 doses. in these Cases, 
dopendente was observed within this dose 7 
'gepended on. the degree of radiation sicknosse Dynamics of biood form elements 
\forythrocytes and eukocytes) did not correlate with the proteolytic changes of the 
whole blood. ‘nese changes may be the result of fluctuations of proteolytic enzyao 
‘Snhibitors on activators in tho plasma oF of proteolytic onzynes leaving tho tissuése 
Tt appoars that the proteolytic phaso changes do reflect tho rhythm of catabolic 


‘processes and are related to a cortain degree to intracellular membrane damages Orige 


iart. has: 2 figurese 
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cating ols with viscosity Kise © 4.0 and higher ment be 
prepd. from the concentrate. Treatment with 4 6% 
of coued, 1,50, fur the peepn. of high-graite oth has no 
# advantages as cumpared with trratinent by TRNG, abner. 
Treatment with PhNO), dewaxing with acetene-Lenzene 
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